Introduction {#Sec1}
============

Injury is a leading cause of death and disability worldwide and places a disproportionate burden on countries with limited resources. Each year, approximately 5 million people die from injuries \[[@CR1]\]. In 2004, over 950,000 children under 18 died as a result of intentional and unintentional injuries \[[@CR2]\]. In addition to those who die each year, millions more may develop a temporary or permanent disability, exacting a profound toll on the individual, family, and society. Children who survive their injuries may require continuing care, with disabilities that impact not only their health, but also their education and their family's livelihoods. Unfortunately, the burden of injury disproportionately affects low- and middle-income countries, because of the prevalence of injuries and because of their limited resources to address the problem. More than 80% of all injury deaths occur in low- and middle-income countries \[[@CR3]\], and the rate of injury death in children is 3.4 times greater in low- and middle-income countries than in high-income countries \[[@CR2]\].

The Republic of Mozambique is no exception. In its strategic plan for 2001--2005, the Ministry of Health (MoH) reported that "traumas of various types, particularly those caused by road accidents, have reached epidemic proportions" \[Strategic Plan for the Health Sector 2001--2005. Ministry of Health, Republic of Mozambique. April 2001\]. In a sampling of 6 months of 2003 emergency department (ED) data from the Central Hospital of Maputo (HCM), approximately 26% of all ED patients presented as a result of trauma, with leading causes of injury being falls, road traffic injuries, burns, and interpersonal violence. Overall, injuries occurred predominantly in males between the ages of 15 and 43 \[Central Hospital, Maputo, Mozambique; Emergency Department Census Data, 2003\]. However, there are limited data on the burden of childhood injury in Mozambique. Anecdotal reports indicate that falls and road traffic crashes are among the leading causes of injury, but there has been no concerted effort to detail the mechanisms and causes of trauma, intentional or unintentional, in children. Therefore, a study of the epidemiology of childhood injury in Mozambique is essential for understanding the extent of the problem of injury, to inform both public policy and prevention strategies, and to appropriately target prehospital and hospital-based care.

This study was undertaken to characterize childhood injury in Maputo, Mozambique, for an 4-week period of time by determining the point prevalence of the most common mechanisms of childhood injury, as well as the associated risk factors.

Materials and methods {#Sec2}
=====================

This study was conducted in the three public referral hospitals in the city of Maputo: Hospital Central de Maputo (HCM), Hospital Geral Jose Macamo (HGJM), and Hospital Geral de Mavalane (HGM). All three have EDs staffed with general practice physicians; pediatric intensive care units staffed with generalists and pediatric intensivists are available in each hospital. HCM is a quaternary academic hospital in central Maputo. Adult and children under the age of 18 are seen in separate EDs; however, all trauma patients are seen in the adult ED due to readily available surgeons in that location. On average, the two EDs at HCM see approximately 10,000 patients per month, and of these, 4,000 are children, with 13% of these childhood patients presenting with trauma-related complaints. HGJM sees approximately 8,500 adult and childhood patients per month in the same ED, of whom 2,600 are children. An estimated 12.5% of these childhood patients have trauma related complaints. HGM has a census of approximately 17, 000 patients per month in their ED, 6,000 of whom are children. An estimated 10.5% of these patients present with trauma-related complaints.

An observational, prospective convenience study was conducted between 20 June and 20 July 2007. We prospectively collected data using a standardized abstraction form on children who presented to the three EDs in Maputo during the study period. The form used for data collection was adapted from a standard World Health Organization (WHO) document and used by the Mozambican MoH. This trauma questionnaire is based on the minimum injury data set recommended by the WHO, and includes demographics, mechanism of injury, type of injury, and any available prehospital information. For each injury, we recorded demographic information of the child including the socioeconomic conditions of the family and environment (including source of illumination, water, fuel, and type of housing) in order to ascertain any statistically significant associations that may exist between injury mechanism and socioeconomic factors.

The inclusion criteria for the study were (1) children who presented with a trauma-related complaint and used any form of health service in one of the EDs during the study period, (2) \<15 years of age, and (3) whose caregivers gave voluntary consent for participation in the study. Patients were excluded from the study if they were presenting for a follow-up visit and there was no new injury or injury-related complaint, or the questionnaire was not completely or correctly filled out. Participation in the study was voluntary, and written informed consent was obtained from the caregivers who presented with the childhood patients.

Patients were enrolled 7 days a week, 24 h a day during the study period when an investigator was present. Potential study candidates were identified upon presentation to the ED with a trauma-related complaint by either the registrar or the nurse interviewer. Eleven patients refused participation in the study. Four patients were excluded from the study because of inadequate data on the enrollment form. The interviewer then followed each patient throughout their stay in the ED in order to complete the questionnaire and obtain information from the caregiver and patient as well as the medical record as needed. On the questionnaire the mechanisms of injury were divided into the following categories: road traffic injury as a pedestrian, road traffic injury as a passenger, fall, thermal burn, chemical burn, electrical burn, sexual assault, physical assault, submersion injury, poisoning, and human or animal bite.

Data were then entered into SPSS, version 13.0 (Statistical Package for Social Sciences) using the chi-square test for analysis of the independent variables, age and sex. The data were analyzed to determine the mechanisms of injury, the risk factors associated with the injury, and the socioeconomic characteristics of the injured patients.

Ethics approval was obtained both by the Institutional Review Board (IRB) of Emory University, as well as the Mozambican counterpart, Comite Nacional de Bioetica para a Saude within the Ministry of Health. Anonymity of the participants was maintained throughout the process.

The study population of 335 children (0--14 years) was estimated to be a representative sample size using EpiInfo Version 6. This number was calculated using the proportion of children in the city of Maputo age 0--14, which is estimated to be 45%, and the incidence of trauma cases in the same age group recorded at HCM between January and December 2005, which was 16%. Assuming a lower frequency of trauma of 12% in an estimated population of children of 900,000, a sample size of 323 patients would achieve significance (p \< 0.05, CI 95%).

Results {#Sec3}
=======

During the study period, 35,745 patients were seen at the three hospital EDs. Of this total patient volume, 12,539 children aged 0--14 years were evaluated, representing 35% of the total patient population seen in the EDs of the three facilities. Trauma was identified as the cause for the ED visit in 1,469 children, or 12% of the total childhood volume (Table [1](#Tab1){ref-type="table"}). Table 1Pediatric patients with trauma during the study periodTotal patientsTotal pediatric patients (0--14 years)Percentage of patients that are childrenChildren with traumaPercentage of children with traumaHCM10,2284,08140%52613%HGM17,0495,88635%62111%HGJM8,4682,57230%32213%Total35,74512,53935%1,46912%

Of the total childhood trauma population evaluated during the study period (1,469), the trauma questionnaire was completed on 335 children. Of these 335 children included in the study, 199 (59%) were male, and 136 (41%) were female, a ratio of 1.46:1. When divided according to age groups, 55 (16%) children were under the age of 2, 66 (20%) children were between 2 and 5; 117 (35%) children were aged 5 to 9 years; and 97 (29%) children were 9 to 14 years old. No fatalities were recorded during the study period.

Falls {#Sec4}
-----

Falls were the most commonly reported mechanism of injury in the study population, occurring in 136 (40.6%) patients, with 68% (93/136) of these 5--14 year olds. Most falls occurred in males (89/136 or 65%); 49/136 (36.0%) were reported as ground level falls and 35/136 (25.8%) involved a fall from height. Most falls (61.8%) occurred in the home environment, and the vast majority (128/136 or 94%) were classified as unintentional (Table [2](#Tab2){ref-type="table"}). Table 2Characteristics of injuries due to falls, burns, and road traffic eventsFallsFemaleMaleTotalN%N%N%Total4734.68965.4136100.0How did the fall occur Fell when carried510.644.596.60 Fell from height1327.72224.73525.8 Fell at ground level1736.232364936.0 Fell as a result of being pushed8171314.62115.4 Fell while playing sports48.51820.22216.2Place where fall occurred At home3268.15258.48461.8 Public place510.6910.11410.3 School612.8910.11511.0 Commercial center12.10010.70 Field24.30021.50 Athletic/sporting facility12.11921.32014.7Person responsible for the fall Patient31666168.59267.6 Parents0022.221.50 Family member510.644.596.60 Acquaintance612.81011.21611.8 Stranger510.61213.51712.5Intentionality Unintentional4595.78393.312894.1 Intentional24.366.785.90Burns Total3148.43351.664100.0Cause of burn Hot liquid2580.62884.85382.8 Fire619.4515.21117.2Person responsible for burn Patient alone2167.71957.64062.5 Family member13.226.134.7 Acquaintance26.5824.21015.6 Stranger722.6412.11117.2Traffic-related injuries Total1939.62960.448100Type of traffic event Collision between vehicles210.5724.1918.8 Pedestrian struck by vehicle1789.52275.93981.2Type of involvement Pedestrian1789.52482.84185.4 Passenger210.5517.2714.6Type of vehicle involved Minibus1157.91241.42347.9 Private car842.11448.32245.8 Bicycle/motorbike00310.336.3

Burns {#Sec5}
-----

Burns were reported in 64 (19.1%) children. All burns were the result of house fires and were listed as unintentional. Of note, 62.5% of all the injuries were attributed to the child alone, but nearly 20% of the injuries were attributed to a family member (4.7%) or an acquaintance (15.6%) (Table [2](#Tab2){ref-type="table"}).

Road traffic injuries {#Sec6}
---------------------

Traffic-related injuries were reported in 48 children (14%). The majority of traffic-related injuries (81%) were caused as a result of pedestrians being struck by vehicles. The type of vehicle most often involved in the traffic injuries was private minibuses, which were involved in 23/48 (48 %) road traffic injuries (RTIs) (Table [2](#Tab2){ref-type="table"}).

In comparing the relationship among the mechanism of injury, age, and gender, falls and traffic accidents were most frequently observed in children 5 to 9 years of age; male children were more commonly affected in this group. Burns were most prevalent in the 2--5-year-old age group, with 11 female burn patients and 12 male burn patients. These three most common mechanisms of injury accounted for 248 of the total 335 injuries (74%). Forty-four of these 248 injuries were in 1 year olds, with 24 falls (with one fall in a child less than 1 year old), 18 burns, and 2 traffic injuries.

Time lapse from injury to care {#Sec7}
------------------------------

We also sought to determine how much time elapsed from the moment of injury to evaluation in the hospital. Only 37 (11%) of the patients in this study presented within 1 h of their injury; the majority of patients (220/335 or 66%) presented more than 3 h after their injury, with 77/335 (23%) presenting more than 24 h after injury (Fig. [1](#Fig1){ref-type="fig"}). Fig. 1Distribution of cases of trauma according to time lapse from injury to presentation to the emergency department

Socioeconomic factors {#Sec8}
---------------------

The three leading causes of childhood injury in our study were falls, burns, and road traffic injuries. Together, these three injury mechanisms account for 74% (248/335) of the injuries recorded. In the initial analysis of the socioeconomic conditions of these children and their families, several factors were associated with a higher frequency of trauma related to falls, burns, and road traffic injuries: masonry homes, use of electricity for lighting, use of coal for cooking, lower educational level of the caregiver, and lower monthly family income. However, on further analysis, only monthly family income was found to be statistically significant (p = 0.041). Children from households living with a lower family income \[measured in Mozambican Meticais (MZM); at the time of the study 1 US dollar was equal to 25 MZM\] in general more often suffered trauma regardless of the mechanism (Table [3](#Tab3){ref-type="table"}). In addition to these factors, other socioeconomic risk factors are known to be associated with an increased risk of injury \[[@CR2]\], but were not assessed in this study. Examples of these additional risk factors are: single parenting, maternal age, number of children in the family, and number of occupants in the house and level of overcrowding. Table 3The relationship between types of trauma and socioeconomic factorsFallsBurnsRoad traffic injuriesTotalsMonthly income ≤1,825 MZM604536141 1,825--5,475 MZM5918986 ≥5,475 MZM171321 Totals1366448248

Discussion {#Sec9}
==========

Although many studies have been conducted on the epidemiology of childhood injury (including studies in countries where the socioeconomic and development issues are similar to Mozambique), to our knowledge this study represents the initial description of childhood injury in Maputo, Mozambique. The results outlined in the preceding section not only identify specific causes of and risk factors for childhood injury in Mozambique, but also highlight priority areas for injury prevention strategies for children in Mozambique and indicate where efforts to strengthen care programs may best be targeted. Coordinated multi-sectoral efforts are needed to address the large number of children at risk on the roads, 19% of the injuries recorded, and identify interventions to decrease the incidence of falls, 40% of all injuries.

In general, our findings are consistent with prior published research on childhood injury in low- and middle-income countries. In an examination of 5,031 children presenting to a hospital in Agra, India, Tandon et al. found that 716/5,031 (14.2%) of the presentations were due to injury \[[@CR4]\]. In a study of 5,191 trauma patients in Uganda, 1,261 (24.2%) were children ≤14 years of age \[[@CR5]\]. In a 1-year retrospective analysis of 596 children \<12 years old at a community health center in Naraingarh, India, 33/596 (5.5%) of the patients presented because of burns, poisonings, or injuries \[[@CR6]\]. In a prospective survey of two national trauma referral hospitals in Trinidad and Tobago, patients \<15 years old accounted for 31.0% of all ED visits because of injury \[[@CR7]\]. Finally, in a prospective study of 8,453 hospitalized trauma patients at six major trauma hospitals in Tehran, Iran, 15.1% (1,281) were patients ≤12 years of age \[[@CR8]\]. In the present study, the prevalence of trauma in childhood patients presenting to three referral hospitals in Maputo City during the study period was approximately 12%.

The majority of injuries in this study (61.8%) occurred in the home environment. This is a similar finding to what has been found by other authors. In a study of injured children (≤19 years of age) in Brazil, Chile, Cuba, and Venezuela, the home environment was the location of the injury 37--57% of the time \[[@CR9]\]. Studies from Trinidad and Tobago, Ethiopia, and Nigeria \[[@CR7], [@CR10], [@CR11]\] all found the home environment to be the most common location for a childhood injury to occur.

There was a greater tendency of trauma in male subjects, with a male-to-female ratio of 1.5:1. The predominant age group affected overall for both males and females was 5 to 9 years. In a review of 677 children admitted to a teaching hospital in Ghana, Abantanga and Mock reported a higher injury rate in boys than in girls, with a ratio of 1.5:1 (136/100,000 compared to 92/100,000) \[[@CR12]\]. Similarly, in a retrospective review of clinical records at a South African township health center, Zwi et al. noted that 355/575 injured subjects were males \[[@CR13]\]. A retrospective study of 5,009 injured patients under the age of 18 in Nairobi, Kenya, reported a male:female ratio of 1.6:1 \[[@CR14]\].

Falling was the most common mechanism of injury seen in this study. Falls have been noted in multiple studies to be a leading cause of childhood injury; the WHO reports that falls are the fourth leading cause of unintentional death in children \[[@CR2]\]. In a review of the literature on unintentional childhood fall injuries between 1980--2006, Hyder, et al. documented that an average of 36% of all injuries were due to falls in children \<5 years of age, with Africa having an incidence rate of 786 per 100,000 \[[@CR15]\]. In a school-based study of 1,557 students in grades 6--8 in Kathmandu, Nepal, falls were reported as the most common injury, occurring in 65% of study participants \[[@CR16]\]. In a pilot study of 1,559 children ≤12 years of age in four developing countries, Hyder et al. noted that falls accounted for 58.6% of the injuries seen in EDs and represented twice the volume of patients seen because of road traffic crashes \[[@CR17]\]. Similar results have been reported in Trinidad and Tobago and South America \[[@CR7], [@CR9]\]. Reported risk factors for childhood falls in low- and middle-income countries include limited access to safe play areas, uneven walking surfaces, lack of supervision, and inadequate safety standards for household furniture and goods \[[@CR2], [@CR16]\].

Of the 64 children injured by burns in our study, the majority (41/64) were under the age of 5 years, with the vast majority of injury (82.8%) resulting from burns with hot liquids. Most of these injuries occurred as the patient interacted or came into contact with the liquid or fire when alone. In their study of injured children in Nepal, Poudel-Tandukar and colleagues postulated that the use of portable stoves, rounded pots, and uneven surfaces for cooking could lead to more burn injury in the home \[[@CR16]\]. Daisy et al., in a prospective case-control study conducted on 105 consecutive children admitted to a burn unit in Bangladesh, noted a highly significant association between burns and "cooking equipment in the kitchen within reach of children (P \< 0.001)" \[[@CR18]\]. Many of these same challenges and risk factors, as well as the use of oil, candles, and coal for cooking, are present in the homes and kitchens of households in Mozambique and possibly contribute to the high incidence of burns seen in this study.

Pedestrians often use the streets and paved roads in Mozambique for walking, and thus come into close approximation to motor vehicles, likely contributing to the 48 children injured in road traffic events in this study: 41 children injured in road traffic events (85.4%) were pedestrians. Most of the injuries were due to the privately owed minivans that function as the main means of public transportation.

Finally, similar to prior work \[[@CR2], [@CR18]\] that shows an association between injury and socioeconomic status for injury, our study reveals a statistically significant (p \< 0.05) relationship between monthly income and certain types of injury (falls, burns, and traffic injuries). Children who live in poverty are often more exposed to risk in the home and the community, have fewer preventive measures available to them, and may have less access to care. Patients in our study most often presented for care 3--6 h after injury, with a substantial number presenting over 24 h after injury, potentially reflecting a delay in recognition of the injury, difficulty in travel/transportation to the hospital, or access to care.

Limitations {#Sec10}
===========

There are several important limitations to mention in this study. First, this current study only captures the injuries that received attention at one of three EDs in Maputo, Mozambique. It does not take into account those injuries that were treated at home, at other facilities within the community, or when an investigator was not present. Certainly, including all injuries in Maputo could change the epidemiological picture of injury, altering the number of cases per age group, gender, or associated socioeconomic factors. Second, the study used a convenience sample and not all injuries in the community were recorded. There was also a potential for selection bias, as the enrollment staff, while occupied with one patient, may have missed additional candidates presenting to the ED for evaluation. Patients who refused (11 patients) may have also biased the study. However, despite our study cohort being a convenience sample, our findings are similar to the published literature to date. Third, this study recorded no fatalities resulting from injury. This also represents a potential selection bias, as some of the patients who died may not have presented to the ED, or those who were dying were too ill or the family too upset to be enrolled in the study. Other causes of childhood injury recognized globally to contribute significantly to the injury burden (such as drowning) were not reported at all.

Conclusions {#Sec11}
===========

Childhood injury accounts for a substantial burden of disease in Maputo, Mozambique. This study highlights the fact that many of these injuries are consistent with the injury patterns seen in children in other low- and middle-income countries, and are amenable to prevention programs targeted at children and their families, schools, and the local and national community. For example, the large number of injuries because of falls could be targeted, according to WHO guidelines, with community awareness programs, redesign of childhood furniture, and the establishment of standards for windows, roof railings, and stairs \[[@CR4]\]. These prevention programs should be multidisciplinary and multi-sectoral, with the goal achieving a significant decrease of deaths or permanent injury caused by trauma and injury in Mozambique. Finally, improving access to emergency health resources and trauma care is a necessary and low cost sustainable way to lessen the impact of injuries when they do occur.
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